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ABSTRACT
Background: Choledochal cysts are rare cystic dilatations
of the biliary tree. Though their cause is uncertain, these
cysts are usually referred for surgical resection because of
their association with developing malignancy. Tradition-
ally, choledochal cysts have been classified under 5 main
types. Not included in this classification are cysts of the
cystic duct, a condition that is even rarer, with only 14
cases reported in the literature to date. We describe one
such rare case of a cyst of the cystic duct that we success-
fully treated via laparoscopic resection.
Methods and Results: A 41-year-old male was found to
have a biliary abnormality on a routine follow-up com-
puted tomography (CT) scan for an unrelated medical
condition. Further magnetic resonance cholangiopancre-
atography (MRCP) imaging identified a cystic dilation con-
sistent with a Type II choledochal cyst. Laparoscopic re-
section was performed using a total of 5 trocars, at which
time a cyst of the cystic duct was found instead of the
expected Type II choledochal cyst. Intraoperative cholan-
giography was used as a surgical adjunct to confirm the
anatomy, and resection of the cyst was completed without
complications.
Conclusions: Our case adds to the body of reports show-
ing that cysts of the cystic duct, while extremely rare, do
occur and need to be recognized. Given the preoperative
similarity between cystic duct cysts and other choledochal
cysts, proposal for a new “Type VI” category for chole-
dochal cysts may be considered so that clinicians can be
prepared for this variation. Once recognized, cysts of the
cystic duct can be safely and effectively removed by lapa-
roscopic excision, as we have demonstrated.
Key Words: Choledochal cyst, Cystic duct cyst, Laparos-
copy.
INTRODUCTION
Choledochal cysts are very rare biliary anomalies, oc-
curring in about 1 in 100 000 in the Americas and
Europe.1 There are several proposed causes for their
development including embryonic proliferation of bili-
ary duct cells, the backflow of pancreatic juice into the
biliary ducts, and obstruction of the common bile
duct.1–3 Patients presenting with choledochal cysts, re-
gardless of the presence or absence of symptoms, are
referred for surgical resection given the possibility for
future development of malignancy.2–3
Traditionally, choledochal cysts have been classified un-
der 5 main types, as described by Todani et al’s modifi-
cation of the Alonjo-Lej classification.4 Type I is a cyst of
the common bile duct; type II is a cystic diverticulum
coming off of the common bile duct; type III is a cyst in
the intraduodenal portion of the common bile duct; type
IV refers to multiple cysts in the intra- and extrahepatic
biliary tract; and type V are single or multiple cysts in the
intrahepatic ducts alone.
Not included in this classification are cysts of the cystic
duct, a condition that is quite rare, with only 14 cases
reported in the literature2,5–11 (Figure 1). Serena Serradel
et al7 proposed including these cysts under a new “type
VI” category. We describe one such rare case of a cystic
duct cyst that we successfully treated via laparoscopic
resection.
CASE REPORT
A 41-year-old male patient with a past medical history sig-
nificant for nephrolithiasis was found to have cholelithiasis
on a routine follow-up computed tomography (CT) scan
(Figure 2). The CT scans and subsequent magnetic reso-
nance cholangiopancreatography (MRCP) demonstrated a
large cystic diverticular cavity arising from the inferior aspect
of the common bile duct immediately proximal to its inser-
tion on the pancreatic head and was suspicious for a type II
choledochal cyst (Figures 3, 4, and 5). Based on these
findings, the patient was referred to surgery. Upon interview,
he reported occasional postprandial nausea once every 1 to
2 weeks after eating a large meal. His physical examination
was unremarkable. Given that he was symptomatic with the
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CASE REPORTcyst being the likely cause and possible future development
of malignancy, the patient was offered a laparoscopic surgi-
cal resection.
METHODS
Operative Technique
Pneumoperitoneum was established by using an open
Hasson technique through a supraumbilical incision. An
additional 10-mm subxiphoid port and two 5-mm right-
sided abdominal ports were placed in a fashion similar to
that used in performing a standard laparoscopic cholecys-
tectomy. An additional right-sided 5-mm port was placed
to facilitate retraction and dissection.
A cystic lesion consistent with a choledochal cyst was
identified inferior to the gallbladder. Dissection began in
Figure 1. Cyst of the cystic duct.
Figure 2. CT scan (GBgallbladder, CCcholedochal cyst).
Figure 3. MRI (GBgallbladder, CCcholedochal cyst).
JSLS (2009)13:436–440 437the lateral aspect of the plane between the gallbladder and
the cyst. A wide dissection of the infundibulum of the
gallbladder was then performed. Dissection of the gall-
bladder was hampered inferiorly by the location of the
choledochal cyst and the presence of dense fibrous tissue.
The cyst itself was then dissected out, which led to the
discovery of a narrowed, ductal-like structure exiting the
cyst and inserting onto the common bile duct. A distal clip
was placed on the side of the cyst and intraoperative
cholangiography was performed. The cholangiogram
demonstrated a normal-appearing common bile duct with
free flow of contrast into the duodenum and up into the
intrahepatic ductal branches. No additional duct led from
the common bile duct into the gallbladder, suggesting that
this was not a type II choledochal cyst, and that the cyst
was instead arising from the cystic duct. The cystic duct
was then divided distally with 2 proximal clips. A very
long cystic artery going up onto the gallbladder wall was
identified. The main tributaries of the cystic artery supply-
ing the gallbladder and cyst were clip ligated. The gall-
bladder was then carefully dissected off the liver bed and
removed.
The patient tolerated the procedure well without any
acute complications and was discharged home on post-
operative day one. The pathology analysis demonstrated a
gallbladder with chronic cholecystitis and cholelithiasis
and confirmed the cyst of the cystic duct. The patient had
no postoperative complications.
DISCUSSION
Choledochal cysts in general are quite rare in the United
States and Europe. For reasons still unknown, they occur
more commonly in Asia, where the hospital admission
rate for choledochal cysts is as high as 1 per 1000 admis-
sions. They also occur in females almost 4 times more
often than in males. The disease is still most commonly
seen in young children, but in the United States and
Europe, an increasing number of adult cases are being
seen.1,12
Although choledochal cysts are very rare, cysts of the
cystic duct are even rarer. Nonetheless, enough cases
have been reported to consider justification for Serena
Serradel’s proposal to add a “type VI” category to Todani’s
classification scheme for choledochal cysts. To our knowl-
edge, ours is the 15th case of a cystic duct cyst reported in
the literature.2,5–11 More widespread recognition and
awareness of this type of cyst would benefit clinicians in
the future who may encounter such cases.
Choledochal cysts have been associated with a classic
triad of symptoms consisting of jaundice, right upper
quadrant pain, and palpable abdominal mass. However,
Figure 4. MRI (GBgallbladder, CBDcommon bile duct).
Figure 5. MRCP (GBgallbladder, CCcholedochal cyst,
CBDcommon bile duct).
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this triad. Abdominal pain, cholangitis, pancreatitis, and
biliary peritonitis from cyst rupture are common, and
many patients will present with fever, or nausea and
vomiting.1,3 Children and adult patients have been shown
to present with different symptoms; in one study, 9 of 11
(82%) children patients presented with at least 2 of the
symptoms in the triad, whereas only 8 of 32 (25%) adult
patients did. Adult patients also had signs and symptoms
of pancreatitis, symptomatic gallstones, or acute cholecys-
titis, while no pancreatic or gallbladder pathology was
primarily suspected in children.12
A review of the previous reports of cystic duct cysts shows
that common symptoms for this rare type of cyst include
epigastric and/or right upper quadrant pain (often stimu-
lated by fat intake), cholangitis, jaundice, and fever. Our
patient complained primarily of occasional postprandial
nausea every 1 or 2 weeks after eating a large meal. The
age of patients also varied, with at least half of them being
over 16 years of age. The demographics and presentation
for cystic duct cysts seem similar to those for choledochal
cysts in general.
Management of choledochal cysts has evolved over time
from enteric drainage to surgery. Drainage is associated
with biliary stasis, recurrent infection, pancreatitis, and
cholangitis.1,3 Surgical excision of the cyst is also now
preferred because of the documented association be-
tween choledochal cysts and cancers of the gallbladder
and common bile duct. The incidence of malignancy in
choledochal cysts is reported at between 10% and 30%.3
The reason for malignancy in these cysts is not fully
known, although pancreatic reflux, bile stasis, chronic
inflammation and irritation, and infection have all been
proposed as possible pathogeneses.1,2–4
Surgical treatment for cystic duct cysts is relatively simple
if the cyst has a narrow opening where it joins the com-
mon duct; cyst excision and cholecystectomy is sufficient,
and no biliary reconstruction–as is common in treating
type I and IV choledochal cysts–is necessary. If a wide
opening is present between the cystic duct and the com-
mon duct, then a hepaticojejunostomy, hepaticoduoden-
ostomy, or choledochal jejunostomy may need to be per-
formed.9 Thus, surgical treatment for cystic duct cysts
without wide openings is most similar to that of type II
cysts, which also require cyst excision, but not the added
burden of biliary reconstruction. Interestingly, just as cys-
tic duct cysts are extremely rare, type II choledochal cysts
are the rarest of types I-V, occurring in less than 2% of
reported cases. The anatomical similarity between the 2
types has been reported on before; both Serena Serradel
et al7 and Bode et al5 initially misdiagnosed their cases as
type II cysts, and Loke et al9 also stated that their case of
cystic duct cyst resembled a type II. Given this, one of the
greater difficulties in managing cystic duct cysts is obtain-
ing an accurate visualization of the anatomy to make the
correct diagnosis. Bresciani et al2 emphasize the impor-
tance of establishing the site of the cyst intraoperatively
using adjuncts like intraoperative cholangiogram, just as
we did.
Many cases of successful laparoscopic excision of chole-
dochal cysts have been reported recently.1,3,13–16 Most of
these involve type I cysts, and even with the added com-
plication of biliary reconstruction, the results indicate that
a laparoscopic approach to choledochal cyst excision is
feasible and safe.5 Surgical treatment for cystic duct cysts
(excluding those with a wide opening into the common
duct) is similar to that for type II cysts; these are less
complicated, and laparoscopic approaches to these have
also been reported with good results.2–3,16 The only lapa-
roscopic excision of a cystic duct cyst other than our case
that we know of was done by Bresciani et al.2
CONCLUSION
Our case adds to the body of reports showing that cysts of
the cystic duct, while extremely rare, do occur and need to
be recognized. Given the preoperative similarity between
cystic duct cysts and other choledochal cysts, the proposal
for a new “Type VI” category for choledochal cysts may be
considered so that clinicians can be prepared for this
variation. Once recognized, cysts of the cystic duct can be
safely and effectively removed by laparoscopic excision,
as we have demonstrated.
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